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,QWURGXFWLRQ


2XUVWXG\DLPVDWGHVFULELQJWKHVSDWLDOVWUXFWXUHRI(XURSH
ZLWK VSDWLDO PRYLQJ DYHUDJH SRWHQWLDO PRGHO DQG WKH
ELGLPHQVLRQDO UHJUHVVLRQ DQDO\VLV EDVHG RQ JUDYLW\ PRGHO
0DQ\ WKHRUHWLFDO DQGSUDFWLFDOZRUNVDLP DWGHVFULELQJ WKH
VSDWLDO VWUXFWXUH RI (XURSH 3DUWO\ ]RQHV D[HV DQG
IRUPDWLRQVSDUWO\SRO\FHQWULFPRGHOVDSSHDULQWKHOLWHUDWXUH
:HLOOXVWUDWHWKHLUYDULHJDWLRQE\OLVWLQJZLWKRXWDQ\FODLP
WRFRPSOHWHQHVV VLQFH WKDW FRXOGEH WKH VXEMHFWRIDQRWKHU
VWXG\ D SDUW RI WKHP %DVHG RQ RXU H[DPLQDWLRQV WKH
HQJUDYLQJRIWKHVWUXFWXUHVWKDWZHGHVFULEHGFDQEHVHHQ7KH
SRVLWLRQRIWKHFRUHDUHDRI(8FRXQWULHVFOHDUO\MXVWLILHVWKH
EDQDQDVKDSHDQGLQUHODWLRQWRLWWKHFDWFKLQJXSUHJLRQVWDNH
VKDSHLQVHYHUDODUHDV

6SDWLDOVWUXFWXUHRI(XURSH

7KHUH KDYHEHHQPDQ\DWWHPSWV WR UHYHDO DQG YLVXDOLVH WKH
YDULHGHFRQRPLFDQGVRFLDOVWUXFWXUDOLPDJHRI(XURSHLQWKH
ODVW GHFDGHV 7KHVH PRGHOV DWWHPSW WR GHPRQVWUDWH WKH
GHWHUPLQDQWHOHPHQWVRI WKHJHRJUDSKLFVSDFH WKHFRPSOH[
V\VWHPV DPRQJ WKHP DQG WKH FKDUDFWHULVWLFV RI WKLV VSDFH
VWUXFWXUH 6SDWLDO VWUXFWXUDO YLVXDOL]DWLRQV DUH GLIIHUHQWLDWHG
DORQJ WZR DSSURDFKHV RQH LQFOXGLQJ ]RQHV D[HV DQG
IRUPDWLRQVDQGWKHRWKHURQHLQFOXGLQJSRO\FHQWULFPRGHOV
7KH ILUVW SURYRFDWLYH IRUP ZDV SXEOLVKHG LQ WKH VWXG\ RI
%UXQHW  DV WKH ³(XURSHDQ %DFNERQH´ /DWHU LW ZDV
FDOOHGE\LWVSRSXODUQDPH³%OXH%DQDQD´7KHDXWKRUVGUHZ
 
D EDQDQDVKDSHG IRUP WR YLVXDOLVH WKH HFRQRPLF FRUH DUHD
DSSUR[LPDWHO\ IURP/LYHUSRRO WR1LFH RU IURP/RQGRQ WR
0LODQ)LJXUH2XUILJXUHVSUHVHQW±ZLWKRXWDQ\FODLP
WRFRPSOHWHQHVV±WKHDSSURDFKHVWKDWZHFRQVLGHUWREHWKH
PRVWLPSRUWDQWRQHV

)LJXUH6SDWLDOVWUXFWXUHPRGHOV,VRXUFHRZQ
FRPSLODWLRQEDVHGRQ%UXQHW*RU]HODN
.XQ]PDQQ6FKDW]O+RVSHUV

$ IRUP VLPLODU WR WKH EDQDQD FDQ DOVR EH IRXQG LQ (DVW
&HQWUDO (XURSH FDOOHG WKH ³&HQWUDO (XURSHDQ %RRPHUDQJ´
VHH )LJXUH  $FFRUGLQJ WR *RU]HODN  WKH
GHWHUPLQDQWDUHDVRI WKLV IRUP±VWUHWFKLQJIURP*GDQVNWR
%XGDSHVW DQG LQFOXGLQJ 3R]QDQ:URFODZ 3UDJXH DQG WKH
WULDQJOHRI9LHQQD%UDWLVODYD%XGDSHVW±DUHWKHFDSLWDOVWKH
UHDOSODFHVRIGHYHORSPHQW
 

)LJXUH6SDWLDOVWUXFWXUHPRGHOV,,VRXUFHRZQ
FRPSLODWLRQEDVHGRQYDQGHU0HHUDQG(6'3

)XUWKHU IRUPV KDYH DSSHDUHG LQ WKH OLWHUDWXUH VXFK DV WKH
³5HG 2FWRSXV´ WKH ERG\ DQG WKH:HVWHUQ DUPV RI ZKLFK
VWUHWFK EHWZHHQ %LUPLQJKDP DQG %DUFHORQD WRZDUG 5RPH
DQG 3DULV ,W VWUHWFKHV WRZDUG &RSHQKDJHQ6WRFNKROP
+HOVLQNL WR WKH1RUWK DQG WRZDUG%HUOLQ3R]QDQ:DUVDZ
DQG3UDJXH9LHQQD%XGDSHVWWRWKH(DVWYDQGHU0HHU
)LJXUH8QOLNHHDUOLHU YLVXDOL]DWLRQV WKLV IRUP LQFOXGHV
WKH JURXS RI GHYHORSHG ]RQHV DQG WKHLU FRUH FLWLHV
KLJKOLJKWLQJ WKHSRVVLELOLWLHV WRGHFUHDVH VSDWLDOGLIIHUHQFHV
LQ WKLV ZD\ DV ZHOO E\ YLVXDOL]LQJ SRO\FHQWULFLW\ DQG
³HXURFRUULGRUV´6]DEy7KH³%OXH6WDU´LVDELWVLPLODU
WR WKLV IRUP ,Q VSLWH RI WKH IDFW WKDW LW KDV QRW EHFRPH DV
SRSXODU WKH ³%OXH 6WDU´ DOVR LQGLFDWHV WKH GLUHFWLRQV RI
GHYHORSPHQWDQGWKHG\QDPLFDUHDVZLWKWKHYLVXDOL]DWLRQRI
DUURZV DQG WKHUHIRUH PDNHV IXWXUH UHIHUHQFHV SRVVLEOH
'RPPHUJXHV)LJXUH
 

)LJXUH6SDWLDOVWUXFWXUHPRGHOV,,,VRXUFHRZQ
FRPSLODWLRQEDVHGRQ'RPPHUJXHV

7KH³(XURSHDQ3HQWDJRQ´)LJXUHLVWKHUHJLRQGHILQHGE\
/RQGRQ3DULV0LODQ0XQLFK+DPEXUJ LQ WKH (XURSHDQ
6SDWLDO'HYHORSPHQW3HUVSHFWLYH(6'3LQ

)LJXUH6SDWLDOVWUXFWXUHPRGHOV,9VRXUFHRZQ
FRPSLODWLRQEDVHGRQ.XQ]PDQQ

 
7KH RWKHU LPSRUWDQW JURXS LQ WKH YLVXDOL]DWLRQ RI VSDWLDO
VWUXFWXUHKLJKOLJKWVXUEDQGHYHORSPHQWWKHG\QDPLFFKDQJH
RI XUEDQDUHDVDQG WKHSRO\FHQWULF VSDWLDO VWUXFWXUH RQHRI
WKHPFDQEHVHHQRQ)LJXUH6]DEy.XQ]PDQQDQG
:HJHQHU.XQ]PDQQDQG:HJHQHU.XQ]PDQQ
:HJHQHUDQG.XQ]PDQQGLGQRWDJUHHZLWKWKH
VSDWLDO GHVFULSWLRQ RI WKH ³%OXH %DQDQD´ DQG RWKHU IRUPV
7KH\EHOLHYHWKDWWKHSRO\FHQWULFVWUXFWXUHRIRXUFRQWLQHQWLV
GHWHUPLQHGE\ WKHPHWURSROLWDQ UHJLRQV ZKLFKDUH VLWXDWHG
QRWRQO\ZLWKLQWKH³%OXH%DQDQD´VLWXDWHGLQD³%XQFKRI
*UDSHV´ VKDSH $IWHU WKLV SRO\FHQWULFLW\ EHFDPH DQ
LQFUHDVLQJO\ SRSXODU LGHD DQG RQH RI WKH NH\ HOHPHQWV RI
(6'3,WDOVRKDVDQLQFUHDVLQJO\LPSRUWDQWUROHLQWKH
(XURSHDQFRKHVLRQSROLF\)DOXGL.LOSHU$WWKH
VDPH WLPH KRZHYHU FULWLFDO VWDWHPHQWV DSSHDU DJDLQVW WKLV
NLQGRIDSSURDFKRISODQQLQJIRUH[DPSOHIURPWKHSRLQWRI
YLHZ RI HFRQRPLF HIILFLHQF\ RU VXVWDLQDEOH GHYHORSPHQW
9DQGHUPRWWHQHWDO
7KLV VWUXFWXUH LV UHIOHFWHG LQ WKH VRFDOOHG 0(*$ ]RQHV
1RUGUHJLRDVZHOOWKDWKLJKOLJKWWKHFRPSOH[LW\RIWKH
(XURSHDQ VSDWLDO VWUXFWXUH DQG DOVR WKH YLVXDOL]DWLRQ RI WKH
FRUHDUHDVWKH\DOVRKLJKOLJKWWKHLQFUHDVHLQWKHGLIIHUHQFHV
EHWZHHQXUEDQDQG UXUDO DUHDVDQG WKHGLIIHUHQFHVEHWZHHQ
ELJFLWLHVDQG UXUDODUHDV:LWKLQ WKH1RUGUHJLR1RUGUHJLR
 SURMHFW WKH XUEDQ DUHDV WKDW KDYH WKH SRWHQWLDO WR
FRXQWHUEDODQFHWKH³(XURSHDQ3HQWDJRQ´ZHUHDQDO\VHGDQG
 IXQFWLRQDO XUEDQ DUHDV )8$V )XQFWLRQDO 8UEDQ $UHD
ZHUH FODVVLILHG LQWR D IRXUOHYHO DFWXDOO\ ILYHOHYHO E\
KLJKOLJKWLQJ 3DULV DQG /RQGRQ V\VWHP LQFOXGLQJ WKH
 
PHWURSROLWDQ (XURSHDQ JURZWK GLVWULFWV 0(*$
0HWURSROLWDQ(XURSHDQ*URZWK$UHD
 $VDOUHDG\PHQWLRQHGWZRJOREDOFLWLHVZHUHKLJKOLJKWHG
QDPHO\/RQGRQDQG3DULVWKDWDUHJOREDOFHQWUHV
0(*$JURXSFLW\UHJLRQV0XQLFK)UDQNIXUW0DGULG
0LODQ 5RPH +DPEXUJ %UXVVHOV &RSHQKDJHQ =XULFK
$PVWHUGDP %HUOLQ %DUFHORQD 6WXWWJDUW 6WRFNKROP
'VVHOGRUI9LHQQDDQG&RORJQH7HQRXWRIWKHVHFLWLHVDUH
VLWXDWHGZLWKLQWKH3HQWDJRQDUHD
0(*$  JURXS  FLW\ UHJLRQV $WKHQV 'XEOLQ *HQHYD
*|WHERUJ+HOVLQNL0DQFKHVWHU2VORDQG7XULQ
0(*$JURXSFLW\UHJLRQV3UDJXH:DUVDZ%XGDSHVW
%UDWLVODYD WKHUHIRUH IRXU FLW\ UHJLRQV FDQ EH IRXQG LQ WKH
FRXQWULHV WKDW MRLQHG WKH (8 LQ  %HUQ /X[HPERXUJ
/LVERQ /\RQ $QWZHUS 5RWWHUGDP $DUKXV 0DOP|
0DUVHLOOH 1LFH %UHPHQ 7RXORXVH /LOOH %HUJHQ
(GLQEXUJK *ODVJRZ %LUPLQJKDP 3DOPD GH 0DOORUFD
%RORJQD%LOEDR9DOHQFLDDQG1DSROL
0(*$JURXSFLW\UHJLRQVRXWRIZKLFKFDQEHIRXQG
LQ WKH QHZ PHPEHU VWDWHV %XFKDUHVW 7DOOLQQ 6RILD
/MXEOMDQD.DWRZLFH9LOQLXV.UDNRZ5LJD/yG]3R]QDQ
6]F]HFLQ *GDQVN*G\QLD :URFODZ 7LPLVRDUD 9DOOHWWD
&RUN /H +DYUH 6RXWKDPSWRQ 7XUNX %RUGHDX[ 6HYLOOH
3RUWRDQG*HQRD1RUGUHJLR
 %HVLGHVWKHVHVSDWLDOVWUXFWXUDOGHVFULSWLRQVDQGDQDO\VHV
RQHFDQQRWIRUJHWDERXWWKHTXHVWLRQRIWLPHDVZHOOSURYLGHG
WKDWWKHDSSUHFLDWLRQDQGGHSUHFLDWLRQRIJHRJUDSKLFDODUHDV
KDSSHQHGQRWRQO\ LQ WKHSDVWEXW LWJRHVRQFXUUHQWO\DQG
 
SUREDEO\ LW ZLOO FRQWLQXH LQ WKH IXWXUH DV ZHOO 7KLV LV
VXSSRUWHGE\WKHVKLIWRIWKHHFRQRPLFSULRULW\VRXWKZDUGVLQ
WKHSDVWGHFDGHVZKLFKPRGLILHGWKHH[WHQVLRQRIWKHPRVW
SRSXODU IRUP DV ZHOO %UXQHW DOVR DUJXHV WKDW WKH RULJLQDO
VKDSHRIWKH³%OXH%DQDQD´H[WHQGHGVRXWKZDUGVWKHUHIRUH
WKH IRUP WKDW H[LVWHG LQ VHYHUDO LQWHUSUHWDWLRQV ³1RUWK
HDVWHUQ DUF´ ³*HUPDQ KXPS´ HYHQ EHIRUH NHSW RQ
FKDQJLQJGHPRQVWUDWLQJ WKH WUXWKRI+HUDFOLWXV VWDWLQJ WKDW
³FKDQJHLVWKHRQO\FRQVWDQW´
 ,Q PDQ\ FDVHV WKHVH DUH QRW WKH FKDUDFWHULVWLFV QRU WKH
H[WHQVLRQ RI WKH IRUP GHVFULELQJ VSDWLDO VWUXFWXUH WKDW DUH
GHWHUPLQDQWVEXWWKHSRVVLELOLWLHVWROLQNWRWKHFRUHDUHDVDQG
WR WKH G\QDPLF DUHDV DQG WKH ZD\ DQG WKH NLQG RI
GHYHORSPHQWVWKDWPDNHVLWSRVVLEOHWRXWLOL]HWKHDGYDQWDJHV
DQG WKH SRVLWLYH HIIHFWV 3HU FDSLWD LQFRPH OHYHOV DQG
HFRQRPLF JURZWK UDWHV DUH VLJQLILFDQWO\ KLJKHU LQ WKH
FRXQWULHVWKDWDUHVLWXDWHGFORVHWRWKHFXUUHQWFHQWUHVRIWKH
ZRUOGHFRQRP\*RRGPDUNHWDYDLODELOLW\WKXVVHHPVWREHD
JUHDW DGYDQWDJH IRU WKH HPSOR\HG LQ WKH JOREDOL]HG
HFRQRPLHV 7KHUHIRUH DQ LPSRUWDQW TXHVWLRQ RI WKH IXWXUH
GHYHORSPHQW LQ WKH ZRUOG HFRQRP\ UHIHUV WR ZKHUH WKH
HFRQRPLFDFWLYLW\ZLOOEHFRQFHQWUDWHG+RVSHUV
,QWKHQH[WVHFWLRQVZHH[DPLQHWKHEDFNJURXQGRIWKHVSDWLDO
VWUXFWXUDO UHODWLRQV DQG PRGHOV GHVFULEHG DERYH PRUH
WKRURXJKO\ZLWKWKHXVHRIIRXUPHWKRGVDQGZLWKWKHKHOSRI
VSDWLDOPRGHOVHDFKUHSUHVHQWLQJDGLIIHUHQWDSSURDFKWRWKH
SUREOHP

 
 
0HWKRGV

6SDWLDOPRYLQJDYHUDJH

7KHPHWKRGRIWKHVSDWLDOPRYLQJDYHUDJHFDQEHXVHGLQWKH
DQDO\VLV RI VSDWLDO SKHQRPHQD DQG EDVLF VWUXFWXUH 'XVHN
 ,Q RXU DQDO\VLV RXU DLP ZDV WR UHYHDO VWURQJHU
UHODWLRQVKLSVZLWKWKHKHOSRIPRYLQJDYHUDJHV7KLVFDQEH
GRQHE\ILQGLQJWKHDSSURSULDWHDJJUHJDWLRQ,QWKHFDVHRID
JLYHQ HOHPHQWDO XQLW WKH VSDWLDO PRYLQJ DYHUDJH RI WKH
H[DPLQHG FKDUDFWHULVWLF FDQ EH IRXQG E\ FDOFXODWLQJ WKH
DYHUDJHRIWKHYDOXHVIRUWKHVXUURXQGLQJDUHDVGHILQHGEDVHG
RQ WKH JLYHQ WRSRORJLFDO FKDUDFWHULVWLFV LQ (TXDWLRQ 
+DLQLQJ0XU



IRUHOHPHQWVZKHUHG[L[MP
ZKHUH0[LLVWKHPRYLQJDYHUDJHRISRLQWLG[L[MLVWKH
GLVWDQFHEHWZHHQWKHFHQWUHVRILDQGMVSDWLDOXQLWVDQGPLV
WKHH[WHQVLRQRIWKHPRYLQJDYHUDJHUDGLXV[MUHIHUVWRWKH
YDOXHWREHDYHUDJHGEHORQJLQJWRWKHMWKREVHUYDWLRQLHSHU
FDSLWD*'3DQGIMLVWKHIUHTXHQF\RUZHLJKWEHORQJLQJWRWKH
MWKREVHUYDWLRQ,I WKHPRYLQJDYHUDJHRISHUFDSLWD*'3 LV
FDOFXODWHGLWLVWKHSRSXODWLRQ

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$ERXWJUDYLW\DQGSRWHQWLDOPRGHOV±5HODWLRQVKLS
EHWZHHQVSDFHDQGZHLJKWVHSDUDWLQJSRWHQWLDO

2QH RI WKH PHWKRGV PRVW IUHTXHQWO\ DSSOLHG WR H[DPLQH
VSDWLDOVWUXFWXUH LQWKH OLWHUDWXUH LVWKHSRWHQWLDOPRGHO7KH
JHQHUDOIRUPXODIRUSRWHQWLDOPRGHOVLVJLYHQLQ(TXDWLRQ
VHHIRUH[DPSOHLQ+DQVHQ5LFK,VDUG
 F)'$ LM
M
ML ¦ 



ZKHUH$LLVWKHSRWHQWLDORIDVSDWLDOXQLWL'MLVWKHPDVVRI
WKHVSDWLDOXQLWMFLMLVWKHGLVWDQFHEHWZHHQWKHFHQWUHRILDQG
M XQLWV VWUDLJKW OLQH GLVWDQFHV DQG )FLM LV WKH UHVLVWDQFH
IDFWRUIXQFWLRQ
7KHSRWHQWLDOWKHUHIRUHLVFDOFXODWHGIURPWKHVXPRILWVRZQ
DQGLQWHUQDOSRWHQWLDOV3RROHUXVLQJ(TXDWLRQ
 

ZKHUHȈ$LLVWKHRYHUDOOSRWHQWLDORIWKHDUHDL6$LLVLWVRZQ
DQG%$LLVWKHLQWHUQDOSRWHQWLDO7KHSRWHQWLDOYDOXHLQDJLYHQ
SRLQW LV WKHUHIRUH GHWHUPLQHG E\ WKH LQWHUQDO DQG RZQ
SRWHQWLDOWKHVXPRILWVRZQPDVVDQGWKHHIIHFWRILWVRZQ
DUHDVL]H7KHRZQSRWHQWLDOUHIHUWRWKHHIIHFWRIWKHVSDWLDO
XQLWLRQLWVRZQSRWHQWLDOZKLOHLQWHUQDOSRWHQWLDOVKRZVWKH
LPSDFWRIDOORWKHUXQLWVRQWKHSRWHQWLDORIXQLWL
%DVHGRQWKHWRSRORJ\RIWKHJHRPHWU\RISRWHQWLDOPRGHOV
RQHFDQFRQFOXGHWKDWZKLFKHYHUPRGHO LVXVHGDFRPPRQ
SRLQWLVWKDWWKH\PHDVXUHWKHHIIHFWVRIWKHSRVLWLRQRIDVSDFH
%$6$$ LLL  ¦
 
UDQJHDQGWKHVL]HGLVWULEXWLRQRIWKHPDVVHVDVGHVFULEHGLQ
(TXDWLRQ  7KH SRVLWLRQ RI WKH VSDFH UDQJH LV EDVLFDOO\
GHILQHGE\WKHJHRJUDSKLFDOSRVLWLRQ7KLVPHDQV WKDW IRUD
JLYHQSRWHQWLDOYDOXHLWLVQRWSRVVLEOHWRGHFLGHZKHWKHULWLV
DFRQVHTXHQFHRIWKHSRVLWLRQRIWKHIDYRXUDEOHXQIDYRXUDEOH
VHWWOHPHQW UHJLRQDO VWUXFWXUH SRVLWLRQ RU PDVVHV RI WKH
DUHDVL]HRURIWKHHIIHFWRILWVRZQPDVV7KHUHIRUHZHDLP
DWVHSDUDWLQJWKHVHHIIHFWVGHVFULELQJWKHVKDUHRIWKHSDUWVLQ
WKH RYHUDOO SRWHQWLDO YDOXHV DQG LQWURGXFLQJ WHUULWRULDO
GLIIHUHQFHV
8888 VL]HDUHDLZHLJKWPDVVLORFDWLRQLRQGLVWULEXWLPDVVLLLL 6$%$$   ¦


,QDQDUELWUDU\SRLQWRIWKHVSDFHWKHHIIHFWRIWKHSRWHQWLDO
GHULYHGIURPWKHVSDWLDOORFDWLRQUHIHUVWRWKHYDOXHWKDWFRXOG
KDYHEHHQSURYLGHGWKDWWKHPDVVHVDUHWKHVDPHLQHDFKRI
WKHVSHFLILHGWHUULWRULDOXQLWVDVLQ(TXDWLRQ
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
ZKHUHLMNDUHWHUULWRULDODUHDRUXQLWVPNLV³PDVV´LQWKHNWK
WHUULWRULDOXQLWZKLFKFDQEH*'3SRSXODWLRQHWFQ LV WKH
QXPEHURIWHUULWRULDOXQLWVLQFOXGHGLQWKHDQDO\VLVDQG IGLM
LVWKHUHVLVWDQFHIDFWRUIXQFWLRQ
 
7KH HIIHFW RI PDVV GLVWULEXWLRQ LQ DQ DUELWUDU\ SRLQW RI WKH
VSDFH LV WKH YDOXHGLIIHUHQFHEHWZHHQ WKH LQWHUQDOSRWHQWLDO
DQGWKHORFDWLRQSRWHQWLDODWWKHJLYHQSRLQW
ORFDWLR
LL
RQGLVWULEXWLPDVV
L 8%$8  
 

7KH HIIHFWV RI DUHD VL]H (TXDWLRQ  DQG RZQ PDVV
(TXDWLRQFDQEH LQWHUSUHWHGDFFRUGLQJO\ LQWKHFDVHRI
WKHLURZQSRWHQWLDOVWKHVLJQVDUHWKHVDPHDVDERYH
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

VL]HDUHD
LL
PDVVRZQ
L 86$8  
 

ZKHUHPL LV ³PDVV´ LQ WKH LWK WHUULWRULDO XQLW ZKLFK FDQ EH
*'3 SRSXODWLRQ HWF Q LV WKH QXPEHU RI WHUULWRULDO XQLWV
LQFOXGHGLQWKHDQDO\VLVGLLLVWKHGLVWDQFHZLWKLQWKHVSDWLDO
XQLWZKLFK LV FDOFXODWHG LQ DZD\ WKDW WKHDUHDRIDXQLW LV
FRQVLGHUHGWREHFLUFOH7KHUDGLXVRI WKLVFLUFOH LVHTXDO WR
WKHRZQGLVWDQFHIGLLLVWKHUHVLVWDQFHIDFWRURUIXQFWLRQ

*UDYLW\PRGHOVDQGH[DPLQDWLRQRIWKHVSDWLDOVWUXFWXUH

$IWHUVHSDUDWLQJWKHSRWHQWLDOPRGHOVDVGHVFULEHGDERYHWKH
RWKHUDSSURDFKWRH[DPLQHVSDWLDOVWUXFWXUHLVDERXWJUDYLW\
PRGHOVWKDWDUHEDVHGRQWKHDSSOLFDWLRQRIIRUFHV:LWKWKH
 
DSSURDFK WKDW ZH SUHVHQW KHUH RQH FDQ DVVLJQ DWWUDFWLRQ
GLUHFWLRQV WR WKH JLYHQ WHUULWRULDO XQLW 7KLV PHWKRG
FRPSOHPHQWV DQG VSHFLILHV WKH YLHZ RI VSDWLDO VWUXFWXUH
GHVFULEHGE\WKHSRWHQWLDOPRGHOV
7KH ODZ RI JHQHUDO PDVV DWWUDFWLRQ 1HZWRQ¶V ODZ RI
JUDYLWDWLRQ  VWDWHV WKDW DQ\ WZRSRLQW PDVVHV DWWUDFW
HDFKRWKHUE\DIRUFHWKDWLVSURSRUWLRQDOWRWKHSURGXFWRIWKH
WZRPDVVHVWKHVHDUHKHDY\DQGQRWSRZHUOHVVPDVVHVDQG
LVLQYHUVHO\SURSRUWLRQDOWRWKHVTXDUHRIWKHGLVWDQFHEHWZHHQ
WKHP%XGy

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
ZKHUH WKH SURSRUWLRQDOLW\ PHDVXUH Ȗ LV WKH JUDYLWDWLRQDO
FRQVWDQWUHJDUGOHVVRIVSDFHDQGWLPH
,I WKH UDGLXV YHFWRU IURP SRLQW PDVV  WR SRLQW PDVV  LV
VLJQHGZLWKUWKHQWKHXQLWYHFWRUIURPSRLQWWRSRLQWLV
²U DQG WKHUHIRUH WKH JUDYLWDWLRQDO IRUFH DSSOLHG RQ SRLQW
PDVVGXHWRSRLQWPDVVLV0DF'RXJDO
U
U
U
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&&    J



$JUDYLWDWLRQDOIRUFHILHOGLVGHILQLWHLIWKHGLUHFWLRQDQGWKH
VL]HRIWKHILHOGVWUHQJWK.FDQEHGHILQHGDWHDFKSRLQWRI
WKHJLYHQILHOG7RGRVRSURYLGHGWKDW.LVDYHFWRUWKUHH
SLHFHVRIGDWDDUHQHFHVVDU\LQHDFKSRLQWWZRLQWKHFDVHRI
DSODLQVXFKDVWKHUHFWDQJXODUFRPSRQHQWV.[.\.]RIWKH
ILHOGVWUHQJWKDVWKHIXQFWLRQRIWKHSODFH0DQ\IRUFHILHOGV
 
KRZHYHUOLNHWKHJUDYLWDWLRQDO IRUFHILHOGFDQEHGHVFULEHG
LQDPXFKVLPSOHUZD\WKDWLVLQVWHDGRIWKUHHXVLQJMXVWRQH
VFDODU IXQFWLRQ WKH VRFDOOHG SRWHQWLDO )LJXUH   %XGy


)LJXUH&DOFXODWLRQRIWKHJUDYLWDWLRQDOIRUFHVRXUFHRZQ
FRPSLODWLRQ

3RWHQWLDO LV VLPLODUO\ UHODWHG WR ILHOG VWUHQJWK WKDQ IRUFH RU
SRWHQWLDOIRUFHWRVWUHQJWK,ILQWKHJUDYLWDWLRQILHOGRI.ILHOG
VWUHQJWKWKHWULDOPDVVRQZKLFKDIRUFHRI) P.LVDSSOLHG
LV PRYHG WR SRLQW % IURP SRLQW $ E\ IRUFH ) ZLWKRXW
DFFHOHUDWLRQDORQJZLWKVRPHFXUYHWKHQZRUNRI ³ %
$
VGV)/ 
KDV WR EH GRQH DJDLQVW IRUFH) EDVHG RQ WKH GHILQLWLRQ RI
ZRUN7KLVZRUN LV LQGHSHQGHQWRI WKHFXUYH IURP$ WR%
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7KHIRUFH WKDW LVDSSOLHG
RQ LGXH WR M
 
7KHUHIRUH LW LV WKH FKDQJH RI WKH SRWHQWLDO HQHUJ\ RI DQ
DUELWUDU\WULDOPDVV ³³    %
$
V
%
$
VSRW$SRW% GV.PGV)((/ 
%\GLYLGLQJE\PWKHSRWHQWLDOGLIIHUHQFHEHWZHHQSRLQWV%
DQG$LQWKHJUDYLWDWLRQDOVSDFHLV ³  %
$
V$% GV.88 
%\ XWLOL]LQJ WKLV UHODWLRQ LQ PRVW RI WKH VRFLDO VFLHQWLILF
DSSOLFDWLRQV RI WKH JUDYLWDWLRQDO PRGHO WKH VSDFH SULPDULO\
ZDVLQWHQGHGWREHGHVFULEHGE\RQO\RQHVFDODUIXQFWLRQVHH
IRUH[DPSOHWKHSRWHQWLDOPRGHO.LQFVHV±7yWKZKLOH
LQWKHJUDYLWDWLRQDOODZLWLVPDLQO\WKHYHFWRUVFKDUDFWHUL]LQJ
WKH VSDFH WKDW KDYHDQ LPSRUWDQW UROH7KHPDLQ UHDVRQ IRU
WKLVLVWKDWWKHDULWKPHWLFRSHUDWLRQVZLWKQXPEHUVDUHHDVLHU
WRKDQGOHWKDQFDOFXODWLRQVZLWKYHFWRUV,QRWKHUZRUGVIRU
ZRUN ZLWK SRWHQWLDOV VROYLQJ WKH SUREOHP DOVR PHDQV
DYRLGLQJFDOFXODWLRQSUREOHPV
(YHQ LI SRWHQWLDO PRGHOV RIWHQ VKRZ SURSHUO\ WKH
FRQFHQWUDWLRQIRFXVRIWKHSRSXODWLRQRU*'3DQGWKHVSDFH
VWUXFWXUHWKH\DUHQRWDEOHWRSURYLGHDQ\LQIRUPDWLRQRQWKH
GLUHFWLRQ WRZDUGV ZKLFK WKH VRFLDO DWWULEXWH RI WKH RWKHU
UHJLRQVDWWUDFWDVSHFLILHGUHJLRQDQGRQWKHIRUFHZLWKZKLFK
WKH\DWWUDFWLW
7KHUHIRUHE\XVLQJYHFWRUVZHDUHWU\LQJWRGHPRQVWUDWHLQ
ZKLFKGLUHFWLRQVSDWLDOXQLWVDUHDWWUDFWHGE\RWKHUXQLWVLQWKH
HFRQRPLFVSDFHFRPSDUHGWRWKHLUUHDOJHRJUDSKLFDOSRVLWLRQ
:LWKWKLVDQDO\VLVLWLVSRVVLEOHWRUHYHDOWKHFHQWUHVDQGIDXOW
OLQHVUHSUHVHQWLQJWKHPRVWLPSRUWDQWDUHDVRIDWWUDFWLYHQHVV
DQG LW LV SRVVLEOH WR YLVXDOLVH WKH GLIIHUHQFHV DPRQJ WKH
JUDYLWDWLRQDORULHQWDWLRQRIWKHVSDWLDOXQLWV
 
,Q WKH WUDGLWLRQDO JUDYLWDWLRQDO PRGHO 6WHZDUW  WKH
³SRSXODWLRQIRUFH´EHWZHHQLDQGMDUHH[SUHVVHGLQ'LMZKHUH
:L DQG :M DUH WKH SRSXODWLRQV RI WKH XQLWV VHWWOHPHQWV
UHJLRQVHWFGLMLVWKHGLVWDQFHEHWZHHQLDQGMDQGJLVWKH
HPSLULFDOFRQVWDQW
::J G' LM
ML
LM
  

$SSO\LQJVSDWLDOSRWHQWLDOLVRIWHQQRWH[DFWO\WKHJUDYLW\ODZ
EXWE\DQDORJRXVSURFHGXUHV LVXVHGZLWKKHOSRIGLIIHUHQW
SRWHQWLDOIXQFWLRQVGHILQHG
:KDWRIWKHVHZHDSSO\WKH
¦  
ML
N
LM
ML
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::J





N 
VKDSHG LQ PRUH GHWDLO 7KHVH SRWHQWLDOV DUH FRQYHUWHG LQWR
IRUFHVDFFRUGLQJWRDERYHGHWDLOHGIRUPXODZKLFKEDVHGRQ
FRQQHFWLRQRIWKHIRUFHVDQGSRWHQWLDOV

:LWKWKHJHQHUDOLVDWLRQRIWKHDERYHIRUPXODWKHIROORZLQJ
UHODWLRQVKLSLVJLYHQLQ(TXDWLRQDQG
 
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
ZKHUH :L DQG :M LQGLFDWH WKH PDVVHV WDNHQ LQWR
FRQVLGHUDWLRQGLM LV WKHGLVWDQFHEHWZHHQ WKHPDQGF LV WKH
FRQVWDQWZKLFK LV WKH FKDQJH LQ WKH LQWHQVLW\ RI WKH LQWHU
WHUULWRULDO UHODWLRQV DV D IXQFWLRQ RI WKH GLVWDQFH:LWK WKH
LQFUHDVH RI WKH SRZHU WKH LQWHQVLW\ RI WKH LQWHUWHUULWRULDO
UHODWLRQVEHFRPHVPRUH VHQVLWLYH WR WKHGLVWDQFHDQGDW WKH
VDPHWLPHWKHLPSRUWDQFHRIWKHPDVVHVJUDGXDOO\GHFUHDVHV
VHH'XVHN
:LWKWKLVH[WHQVLRQRIWKHIRUPXODQRWRQO\WKHIRUFHEHWZHHQ
WKH WZR XQLWV EXW DOVR LWV GLUHFWLRQ FDQ EH GHILQHG ,Q WKH
FDOFXODWLRQV LW LV ZRUWK GLYLGLQJ WKH YHFWRUV LQWR [ DQG \
FRPSRQHQWVDQGWKHQVXPPDULVLQJWKHPVHSDUDWHO\,QRUGHU
WR FDOFXODWH WKLV HIIHFW WKH KRUL]RQWDO DQG YHUWLFDO
FRPSRQHQWV RI WKH IRUFHV WKH QHFHVVDU\ IRUPXODV FDQ EH
GHGXFWHGIURP(TXDWLRQ
[[
G
::
' MLF
LM
ML;
LM 
 


 LF
LM
ML<
LM \\G
::'  



ZKHUH[L[M\L\MDUHWKHFHQWURLGVRIVSDWLDOXQLWVLDQGM
 
,I KRZHYHU WKH FDOFXODWLRQ LV FDUULHG RXW IRU HDFK XQLW
LQFOXGHG LQ WKH DQDO\VLV WKH GLUHFWLRQ DQG WKH IRUFH RI WKH
HIIHFW RQ WKH JLYHQ WHUULWRULDO XQLW FDQ EH GHILQHG XVLQJ
(TXDWLRQDQG
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
:LWKWKHVHHTXDWLRQVLQHDFKWHUULWRULDOXQLWWKHPDJQLWXGH
DQG WKHGLUHFWLRQRI WKH IRUFHGXH WR WKHRWKHUXQLWV FDQEH
GHILQHG 7KH GLUHFWLRQ RI WKH YHFWRU DVVLJQHG WR WKH XQLWV
GHWHUPLQHV WKHDWWUDFWLRQGLUHFWLRQRI WKHRWKHU XQLWVZKLOH
WKHPDJQLWXGHRIWKHYHFWRULVUHODWHGWRWKHPDJQLWXGHRIWKH
IRUFH,QRUGHUWRPDNHYLVXDOLVDWLRQSRVVLEOHWKHIRUFHVDUH
WUDQVIRUPHG WR SURSRUWLRQDWH PRYHPHQWV LQ (TXDWLRQ 
DQG
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ZKHUH;L PRG DQG<L PRG DUH WKH FRRUGLQDWHV RI WKH QHZ
SRLQWV PRGLILHG E\ JUDYLWDWLRQDO IRUFH [ DQG \ DUH WKH
FRRUGLQDWHVRIWKHRULJLQDOSRLQWVHWWKHLUH[WUHPHYDOXHVDUH
[PD[\PD[[PLQDQG\PLQ'LM;DQG'LM<DUHWKHIRUFHVDORQJWKH
D[HVWKHLUH[WUHPHYDOXHVDUH'LM;PD['LM;PLQ'LM<PD['LM<PLQ
DQGNLVDFRQVWDQWLQWKLVFDVHLWVYDOXHLV:HREWDLQHG
WKLVYDOXHDVDUHVXOWRIDQLWHUDWLRQSURFHVV

,W LV SRVVLEOH D GLIIHUHQW DSSURDFK RI WKH OLQHDU SURMHFWLRQ
ZKLFK IROORZV ZH PHQWLRQ DV WKH VHFRQG PHWKRG 7KH
GLUHFWLRQ RI WKH YHFWRU LQ WKLV FDVH LV GHWHUPLQHG E\ WKH
DWWUDFWLRQRIWKHRWKHUXQLWDUHDZKLOHWKHOHQJWKRIWKHYHFWRU
ZLOO EH OLQH ZLWK PDJQLWXGH RI WKH IRUFH )RU UHDVRQV RI
PDSSLQJ DQG LOOXVWUDWLRQ WKH UHFHLYHG IRUFHVZH WUDQVIRUP
LQWRGLVSODFHPHQWVDFFRUGLQJWRWKHIROORZLQJPDQQHU
IRUPXOD
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
;LPRGDQG<LPRGDUHQHZFRRUGLQDWHVZKDWWKHJUDYLWDWLRQDO
IRUFHPRGLILHG[DQG\DUHWKHRULJLQDOSRLQWVHWFRRUGLQDWHV
WKHVHH[WUHPHYDOXHVRI[PD[\PD[D[PLQ\PLQDUHWKHIRUFHV
DORQJWKHD[LVܦ௜௝௫௠௔௫DQGܦ௜௝௬௠௔௫DUHWKHPD[LPXPYDOXHRI
'LM
 
:HZDQW WR DYRLG WKH SRVVLEOH W\SH RI LPSDFW HIIHFWVZLWK
VLPXOWDQHRXV DSSOLFDELOLW\ RI WKH WZR SURMHFWLRQ PHWKRGV
ZKLFK LV LQWHQGHG WR JXDUDQWHH WKH LQGHSHQGHQFH RI WKH
SURMHFWLRQUHVXOWV

7KHQLWLVZRUWKFRPSDULQJWKHQHZSRLQWVHWZLWKWKHRULJLQDO
RQH7KLVFDQQDWXUDOO\EHGRQHZLWKYLVXDOLVDWLRQEXWLQWKH
FDVH RI VXFK D ODUJH QXPEHU RI SRLQWV WKLV DORQH SUREDEO\
GRHV QRW SURYLGH D UHDOO\ SURPLVLQJ UHVXOW 0XFK PRUH
IDYRXUDEOHUHVXOWVFDQEHREWDLQHGE\DSSO\LQJELGLPHQVLRQDO
UHJUHVVLRQDQDO\VLVVHHWKHHTXDWLRQVUHODWHGWRWKH(XFOLGHDQ
YHUVLRQLQ7DEOHDERXW WKHELGLPHQVLRQDOUHJUHVVLRQVHH
7REOHU  .DUH±6DPDO±0DU[  1DND\D 
6\PLQJWRQ±&KDUOWRQ±%UXQVGRQ
 
 
7DEOH7KHHTXDWLRQVRIWKHELGLPHQVLRQDO(XFOLGHDQ
UHJUHVVLRQ
7KH
UHJUHVVLRQ
HTXDWLRQ ¸¸¹
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
6RXUFH7REOHUDQG)ULHGPDQ±.RKOHUFLWHGE\
'XVHN

:KHUH[DQG\UHIHUV WR WKHFRRUGLQDWHVRI WKH LQGHSHQGHQW
IRUPDDQGEVLJQWKHFRRUGLQDWHVRIWKHGHSHQGHQWIRUP Dc
DQG Ec  DUH WKH FRRUGLQDWHV RI WKH LQGHSHQGHQW IRUP LQ WKH
GHSHQGHQWIRUPĮUHIHUVWRWKHH[WHQWRIWKHKRUL]RQWDOVKLIW
ZKLOHĮGHILQHVWKHH[WHQWRIWKHYHUWLFDOVKLIWȕDQGȕDUH
XVHG WR GHWHUPLQH WKH VFDOH GLIIHUHQFH Ɏ DQG 4 LV WKH
URWDWLRQDQJOH667 LV WRWDO VXPRI VTXDUHV665 LV VXPRI
 
VTXDUHVGXHWRUHJUHVVLRQ66(LVH[SODLQHGVXPRIVTXDUHV
RIHUURUVUHVLGXDOVWKDWLVQRWH[SODLQHGE\WKHUHJUHVVLRQ
7RYLVXDOLVHWKHELGLPHQVLRQDOUHJUHVVLRQWKH'DUF\SURJUDP
FDQEHXVHIXO9XLGHO7KHJULGILWWHGWRWKHFRRUGLQDWH
V\VWHPRI WKHGHSHQGHQW IRUPDQGLWV LQWHUSRODWHGPRGLILHG
SRVLWLRQPDNHLWSRVVLEOHWRIXUWKHUJHQHUDOLVHWKHLQIRUPDWLRQ
DERXWWKHSRLQWVRIWKHUHJUHVVLRQ
7KH DUURZV VKRZ WKH GLUHFWLRQ RI PRYHPHQW DQG WKH JULG
FRORXUUHIHUVWRWKHQDWXUHRIWKHGLVWRUWLRQ

6SDWLDODXWRFRUUHODWLRQDQDO\VLV

7KHUHVHDUFKRIVSDWLDODXWRFRUUHODWLRQZKLFKRIWHQRQO\
FDOOHG/,6$/RFDO,QGLFDWRUVRI6SDWLDO$VVRFLDWLRQLQWKH
LQWHUQDWLRQDO VFLHQWLILF OLWHUDWXUH VWDUWHG IROORZLQJ WKH SDWK
EUHDNLQJZRUNRI/XF$QVHOLQ/RFDODXWRFRUUHODWLRQ
LQGLFHV ZHUH DOUHDG\ XVHG E\ VHYHUDO VWXGLHV LQ +XQJDU\
7yWK  %iOLQW  7yWK±.LQFVHV   :LWK WKH
LQWURGXFWLRQRI0RUDQ
V,/XF$QVHOLQGHYHORSHGWKH
/RFDO0RUDQ
V,VWDWLVWLFZKLFKLVRQHRIWKHPRVWFRPPRQO\
XVHG PHWKRGV WR TXDQWLI\ DQG YLVXDOL]H VSDWLDO
DXWRFRUUHODWLRQLQRXUDUWLFOHZHXVHGLWWRH[SORUHWKHVSDWLDO
HFRQRPLF UHODWLRQV RI ODUJH FLWLHV 8VLQJ WKH GHVLJQDWLRQ
RI*HWLVDQG2UG,LVGHILQHGDV)RUPXOD
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=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
ZKHUH=LVWKHDYHUDJHRIDOOXQLWV=LLVWKHYDOXHRIXQLW,
6]LVWKHGLVSHUVLRQRIYDULDEOH]IRUDOOREVHUYHGXQLWVDQG
 
:LM LV WKH GLVWDQFH ZHLJKWLQJ IDFWRU EHWZHHQ L DQG M XQLWV
ZKLFK FRPHV IURP WKH:LM QHLJKERUKRRGPDWUL[ EDVLFDOO\
:LM LILDQGMDUHQHLJKERUVDQGLIWKH\DUHQRW
,IZHUHFHLYHWKH/RFDO0RUDQ
V,YDOXHWKHQHJDWLYHYDOXHV
PHDQ D QHJDWLYH DXWRFRUUHODWLRQ DQG WKH SRVLWLYH RQHV D
SRVLWLYHDXWRFRUUHODWLRQ$WWKHVDPHWLPHWKHIXQFWLRQKDV
D ZLGHU UDQJH RI YDOXHV WKDQ WKH LQWHUYDO RI   7KH
LQGLFDWRUDOVRKDVDVWDQGDUGL]HGYHUVLRQEXWQRZZHGRQRW
GHDOZLWKWKLV7KH/RFDO0RUDQVWDWLVWLFVLVVXLWDEOHWRVKRZ
WKHDUHDVWKDWDUHVLPLODUWRRUGLIIHUHQWIURPWKHLUQHLJKERXUV
7KH ELJJHU WKH /RFDO0RUDQ , YDOXH WKH FORVHU WKH VSDWLDO
VLPLODULW\ +RZHYHU LQ FDVH RI QHJDWLYH YDOXHV ZH PD\
FRQFOXGHWKDWWKHVSDWLDOGLVWULEXWLRQRIWKHYDULDEOHVLVFORVH
WR D UDQGRP GLVWULEXWLRQ 'XULQJ RXU ZRUN LW¶V ZRUWK WR
FRPSDUH WKH UHVXOWV RI WKH /RFDO 0RUDQ VWDWLVWLF ZLWK WKH
LQLWLDOGDWD LQRUGHU WREHDEOH WRH[DPLQHZKHWKHU WKHKLJK
GHJUHHRIVLPLODULW\LVFDXVHGE\WKHFRQFHQWUDWLRQRIWKHKLJK
RUORZYDOXHVRIWKHYDULDEOH0RUDQ6FDWWHUSORWV$VDILUVW
VWHSRQWKHKRUL]RQWDOD[LVRIDJUDSKWKHVWDQGDUGL]HGYDOXHV
RIWKHREVHUYDWLRQXQLWVZHUHSORWWHGZKLOHRQWKH\D[LVWKH
FRUUHVSRQGLQJVWDQGDUGL]HG/RFDO0RUDQ
V,YDOXHVDYHUDJH
QHLJKERXU YDOXHV ZHUH SORWWHG 7KH VFDWWHUSORW SXWV WKH
PXQLFLSDOLWLHVLQWRIRXUJURXSVDFFRUGLQJWRWKHLUORFDWLRQLQ
WKHSDUWLFXODUTXDUWHUVRIWKHSODQH
 +LJKKLJK DUHD XQLWV ZLWK D KLJK YDOXH ZKHUH WKH
QHLJKERXUKRRGDOVRKDVDKLJKYDOXH
 +LJKORZ DUHD XQLWV ZLWK KLJK YDOXH ZKHUH WKH
QHLJKERXUKRRGKDVDORZYDOXH
 
 /RZORZ DUHD XQLWV ZLWK ORZ YDOXH ZKHUH WKH
QHLJKERXUKRRGDOVRKDVDORZYDOXH
 /RZKLJK DUHD XQLWV ZLWK ORZ YDOXH LQ ZKLFK WKH
QHLJKERXUKRRGKDVDKLJKYDOXH
7KHRGGQXPEHUHGJURXSVVKRZDSRVLWLYHDXWRFRUUHODWLRQ
ZKLOHWKHHYHQQXPEHUHGJURXSVDQHJDWLYHRQH
2I WKH ORFDO VSDWLDO DXWRFRUUHODWLRQ LQGLFHV LW LV UHDOO\
DSSURSULDWH WR FKRRVH D /RFDO 0RUDQ , LI \RX VHDUFK IRU
VSDWLDOO\RXWO\LQJYDOXHV1DPHO\RQWKHRQHKDQGLWVKRZV
ZKHUHWKHKLJK ORZYDOXHVDUHJURXSHGLQWKHVSDFH++±
//DQGRQWKHRWKHUKDQG LWVKRZVZKHUHWKRVHWHUULWRULDO
XQLWV DUH ZKLFK DUH VLJQLILFDQWO\ GLIIHUHQW IURP WKHLU
QHLJKERXUV+/±/+

5HVXOWV

6SDWLDOPRYLQJDYHUDJH

,Q WKLVFDVH WKH OHYHORIDJJUHJDWLRQLVGHILQHGLQDZD\WR
HQVXUH LWV OLQN WR D WHUULWRULDO OHYHO WKDW KDV FXUUHQWO\ EHHQ
DQDO\VHG 7KLV ZDV WKH 1876 OHYHO LQ RXU DQDO\VLV 7KLV
WHUULWRULDOOHYHOZDVPHDVXUHGDWLWVDYHUDJHH[WHQVLRQVLQFH
VXSSRVLQJ WKDW WKHDYHUDJHDUHDRI WKH1876 UHJLRQV LV D
FLUFOHDFLUFOHZLWKNPUDGLXVLVJLYHQ:HFDUULHGRXWWKH
FDOFXODWLRQVDSSO\LQJDNPUDGLXVEXWZHVWLOOMXGJHGRXU
UHVXOWWRSURYLGHWRRIUDJPHQWHGSLFWXUH:HSUHVXPHGWKDW
WKH UHDVRQ IRU WKLV FDQ EH WKH UHODWLYHO\ ODUJH GLVSHUVLRQ
DPRQJWKHDUHDVRIWKH1876OHYHOUHJLRQV7KHUHIRUHZH
FRQVLGHUHG LW PRUH DSSURSULDWH WR GHILQH WKH UDGLXV RI WKH
PRYLQJDYHUDJHDVNPWKHQE\LQFUHDVLQJLWE\NP
 
ZHFDUULHGRXWWKHFDOFXODWLRQVXSWRDUDGLXVRINP7KH
UHDVRQIRULQFUHDVLQJWKHUDGLXVLVWKDWWKHKLJKHUWKHGHJUHH
RIDJJUHJDWLRQWKHKLJKHUWKHDEVWUDFWLRQLVDOWKRXJKDIWHUD
FHUWDLQVL]HWKHORVVRILQIRUPDWLRQLQFUHDVHVDVZHOO
7KHUHVXOWLQJPDSLVPXFKOHVVIUDJPHQWHGFRPSDUHGWRWKH
EDVH GDWD WKXV SURYLGLQJ D SRVVLELOLW\ WR FDUU\ RXW DPRUH
GHWDLOHG DQDO\VLV %DVHG RQ WKH PDS )LJXUH  ZH FDQ
FRQFOXGHWKDWWKHUHJLRQV LQWKHPRVWIDYRXUDEOHSRVLWLRQLQ
(XURSH ± WKH HQJLQHV RI WKH HFRQRP\ ± HPHUJH IURP WKH
H[DPLQHG DUHDV OLNH LVODQGV 7KHVH UHJLRQV DUH SULPDULO\
FHUWDLQVRXWKHUQSURYLQFHVLQ*HUPDQ\WKHUHJLRQVRI5RPH
DQG 1RUWKHUQ ,WDO\ WKH 1RUWKHUQ SDUW RI 6ZLW]HUODQG D
FRQVLGHUDEOHSDUWRI$XVWULD WKHDJJORPHUDWLRQVRI/RQGRQ
DQG3DULVPRVWRI WKHDUHDRI WKH%HQHOX[FRXQWULHVDQGRI
'HQPDUNWKHFRUHDUHDLQFOXGLQJDFRQVLGHUDEOHQXPEHURI
WKH UHJLRQV RI HDFK 6FDQGLQDYLDQ FRXQWU\ %HVLGHV WKHVH
RXWVWDQGLQJ YDOXHV FDQ RQO\ EH IRXQG LQ WKH FDVH RI VRPH
UHJLRQV 6XFK RXWVWDQGLQJ LVODQGV FDQ EH 6RXWK ,UHODQG
2
5HLOO\ 1RUWK 6SDLQ %DVTXH&RXQWU\ DQG 6RXWK
6FRWODQG&RQVLGHULQJ(DVWHUQ(XURSHDQ UHJLRQV WKHHIIHFW
RI WKH³,URQ&XUWDLQ´ LVVWLOOGHWHUPLQDQW ,Q WKLVSDUW WKHVH
DUH PDLQO\ WKH DJJORPHUDWLRQV RI WKH FDSLWDOV HVSHFLDOO\
%UDWLVODYDWKDWHPHUJHIURPWKHLUVXUURXQGLQJWKHGHJUHHWR
ZKLFK WKH\ ODJ EHKLQG WKH DERYH PHQWLRQHG UHJLRQV LV
KRZHYHU FRQVLGHUDEOH2XW RI WKH UHJLRQV RI WKH FRXQWULHV
EHORQJLQJWRWKHIRUPHUO\VRFLDOLVWEORFNRQO\DIHZKDYHWKH
SRWHQWLDOWROLQNWRWKHPHQWLRQHGFRUHDUHDV,QWKLVFRQWH[W
RQO\ VRPH UHJLRQV RI 6ORYHQLD HVSHFLDOO\ /MXEOMDQD VHH
 
5DYEDU%ROHDQG1DUHGDQGWKH&]HFK5HSXEOLFFDQ
EHKLJKOLJKWHGDVSRVLWLYHH[DPSOHV
:LWKWKHDERYHGHVFULEHGLQFUHDVHRIWKHUDGLXVZHLQWHQGHG
WRLQFUHDVHWKHGHJUHHRIDEVWUDFWLRQ:HLQFUHDVHGWKHUDGLXV
E\NPHDFKWLPHZKLFKPDGHWKHUHVXOWVVPRRWKHU7KH
RXWVWDQGLQJ DUHDV DUH LVRODWHG IURP WKHLU VXUURXQGLQJV
WKHUHIRUHWKHPDLQFHQWUHVNHSWFU\VWDOOL]LQJ7KHUHVXOWVRI
WKHNPPRYLQJDYHUDJHFDQEHVHHQRQ)LJXUH

)LJXUH6SDWLDOPRYLQJDYHUDJHRISHUFDSLWD*'3
FDOFXODWHGZLWKNPUDGLXVVRXUFHRZQFRPSLODWLRQ
 

)LJXUH6SDWLDOPRYLQJDYHUDJHRISHUFDSLWD*'3
FDOFXODWHGZLWKNPUDGLXVVRXUFHRZQFRPSLODWLRQ

,QFDVHRIWKHFKDQJHVLWFDQEHVHHQ)LJXUHDQGWKDWWKH
PRVWVLJQLILFDQWLQFUHDVHLVYLVLEOHDWWKHVWDWHVWKDWMRLQHGLQ
 WR WKH (XURSHDQ 8QLRQ ZLWKLQ WKHVH VWDQG RXW LQ
5RPDQLDDQGWKH%DOWLFUHJLRQV,QWKHZHVWHUQSDUWRI(XURSH
VRPH6SDQLVKDQG6ZHGLVK UHJLRQHPHUJLQJEXW WKHLU ODJV
EHKLQG WKH SUHYLRXVO\ PHQWLRQHG UHJLRQV 7KH UHJLRQV
VKRZLQJWKHPRVWSRVLWLYHFKDQJHZHUHVXSSRUWHGE\WKH(8
6WUXFWXUDO)XQGVGLVSODFHPHQWZKLFKUDWHZDVQRWHQRXJKWR
WXUQ WR WKH SUHYLRXV FRQGLWLRQV RI WKH VSDWLDO VWUXFWXUH
VLJQLILFDQWO\
 

)LJXUH&KDQJHVLQWKHVSDWLDOPRYLQJDYHUDJHRISHU
FDSLWD*'3FDOFXODWHGZLWKNPUDGLXV
VRXUFHRZQFRPSLODWLRQ

)LJXUH&KDQJHVLQWKHVSDWLDOPRYLQJDYHUDJHRISHU
FDSLWD*'3FDOFXODWHGZLWKNPUDGLXV
VRXUFHRZQFRPSLODWLRQ

5HVXOWVRISRWHQWLDODQDO\VLV

$FFRUGLQJ WR RXU SRWHQWLDO DQDO\VLV WKH UHJLRQ LQ WKHPRVW
IDYRXUDEOHSRVLWLRQLQUHJDUGWRWKHRYHUDOOSRWHQWLDOZLWKLQ
 
WKH(XURSHDQ8QLRQLV3DULVIROORZHGE\,QQHU/RQGRQDQG
+DXWVGH6HLQH)LJXUH,QJHQHUDO LWFDQEHFRQFOXGHG
WKDWUHJLRQVLQWKHPRVWIDYRXUDEOHSRVLWLRQVDUHWKHFHQWUDO
UHJLRQV RI )UDQFH DQG WKH UHJLRQV RI 6RXWK (QJODQG WKH
1HWKHUODQGV %HOJLXP 6ZLW]HUODQG DQG 1RUWK ,WDO\ DQG
:HVW*HUPDQ\7KHSRWHQWLDOGHFUHDVHVJUDGXDOO\ IURP WKH
LQGLFDWHG FRUH DUHDV WRZDUGV WKH SHULSKHULHV 2XU UHVXOWV
MXVWLI\ WKH %OXH %DQDQD VSDWLDO VWUXFWXUDO PRGHO %UXQHW
DQGLWVH[WHQVLRQWRDFHUWDLQH[WHQW.XQ]PDQQ


)LJXUH7KHSRWHQWLDOYDOXHVRIUHJLRQDO*'3
VRXUFHRZQFRPSLODWLRQ

/HWXVUHYLHZWKHHIIHFWVRIWKHSRWHQWLDOFRPSRQHQWV:LWKLQ
WKHSRWHQWLDOWKHHIIHFWRIVSDWLDO ORFDWLRQUHIOHFWVWKHFRUH
SHULSKHU\UHODWLRQVWKDWLVWKHHIIHFWNHHSVGHFUHDVLQJDVZH
PRYH DZD\ IURP WKH JHRJUDSKLFDO FHQWUH )LJXUH  7KH
HIIHFWRIWKHSRVLWLRQLVSRVLWLYHLQHDFKFDVHPHDQLQJWKDWLW
DOZD\V FRQWULEXWHV WR WKH RYHUDOO SRWHQWLDO 7KH HIIHFW RI
VSDWLDO ORFDWLRQLVWKHPRVW LPSRUWDQWFRPSRQHQWZLWKLQWKH
 
RYHUDOOSRWHQWLDOIRUHDFKRIWKHUHJLRQV7KLVPHDQVWKDWWKH
EDVLFVSDWLDOVWUXFWXUDOUHODWLRQV±GHPRQVWUDEOHZLWKWKHKHOS
RIWKHSRWHQWLDOPRGHO±DUHGHWHUPLQHGPRVWO\E\WKHFRUH
SHULSKHU\ UHODWLRQV LQ (XURSH DQG RWKHU ODWHU GHVFULEHG
FRPSRQHQWV DUH DEOH WR PRGLI\ WKLV EDVLF VWUXFWXUH RQO\
VOLJKWO\2XWRIWKHNQRZQVSDWLDOVWUXFWXUDOPRGHOVWKLVIRUP
LVPRVWVLPLODUWRWKH(XURSHDQ3HQWDJRQ(6'3VHH
)LJXUH


)LJXUH7KHUROHRIVSDWLDOORFDWLRQLQWKHSRWHQWLDOYDOXHV
RIWKHUHJLRQDO*'3VRXUFHRZQFRPSLODWLRQ

$VIRUWKHPDVVGLVWULEXWLRQWKHFDWFKPHQWDUHDVRI/RQGRQ
DQG 3DULV DUH RXWVWDQGLQJ )LJXUH  7KH HIIHFW RI PDVV
GLVWULEXWLRQ FRQWULEXWHV WR WKH RYHUDOO SRWHQWLDO FRQWUDU\ WR
WKHSUHYLRXVFRPSRQHQWERWKQHJDWLYHO\DQGSRVLWLYHO\2XW
RI WKH  H[DPLQHG UHJLRQV LQ  FDVHV WKH VLJQ LV
QHJDWLYHZKLOHLWLVSRVLWLYHLQWKHUHPDLQLQJFDVHV

 

)LJXUH7KHUROHRIPDVVGLVWULEXWLRQLQWKHSRWHQWLDO
YDOXHRIUHJLRQDO*'3VRXUFHRZQFRPSLODWLRQ

7KHQH[WWZRFRPSRQHQWVDUHDVL]HDQGWKHRZQPDVVRIWKH
JLYHQUHJLRQFRQVWLWXWHWKHRZQSRWHQWLDOSDUWRIWKHSRWHQWLDO
PRGHO ,Q WKH ILUVW FDVHZHGHDOZLWK WKH DUHD VL]H )LJXUH
3URYLGHGWKDWWKHDUHDRIWKHJLYHQUHJLRQLVWDNHQLQWR
FRQVLGHUDWLRQ ZKHQ FDOFXODWLQJ RZQ SRWHQWLDO ZKHQ ZH
FDOFXODWHG RZQ GLVWDQFH WKH YDOXH RI WKLV FRPSRQHQW
FKDQJHVWRWKHH[WHQWRIWKHDUHDVRIWKHUHJLRQV7KHVLJQRI
WKH DUHD VL]H LV DOZD\V SRVLWLYH DQG LWV H[WHQW LV LQYHUVHO\
UHODWHG WR WKH DUHD RI WKH UHJLRQ 7KRXJKW ZH GLG QRW XVH
SRSXODWLRQ GDWD ZH FDQ FRQFOXGH WKDW WKH YDOXH RI WKLV
FRPSRQHQWUHIHUVSULPDULO\WRXUEDQLVDWLRQVLQFHWKHUHJLRQV
ZLWKVPDOOHUDUHDDUHELJFLWLHVLQPRVWRIWKHFDVHV
 

)LJXUH7KHUROHRIDUHDVL]HLQWKHSRWHQWLDOYDOXHRI
UHJLRQDO*'3VRXUFHRZQFRPSLODWLRQ

)LQDOO\ WKH ODVW FRPSRQHQW LV WKH RZQ PDVV RI WKH JLYHQ
UHJLRQ )LJXUH  ,WV VLJQ FDQ DOVR EH HLWKHU QHJDWLYH RU
SRVLWLYH

)LJXUH7KHUROHRIRZQPDVVLQWKHSRWHQWLDOYDOXHVRI
UHJLRQDO*'3VRXUFHRZQFRPSLODWLRQ

 
,QWRWDOZHFDQFRQFOXGHWKDWWKHGLIIHUHQWVSDWLDOVWUXFWXUDO
PRGHOV DYDLODEOH LQ WKH OLWHUDWXUH FDQ EH V\QWKHWLVHG E\
GLYLGLQJ WKH SRWHQWLDO PRGHOV LQWR SDUWV 7KH GLYLVLRQ LQWR
D[HV DQG ]RQHV FDQ EH VKRZQ LQ WKH DQDO\VHV RI VSDWLDO
SRVLWLRQ DQG PDVV GLVWULEXWLRQ ZKLOH WKH SRO\FHQWULF YLHZ
FDQEHOLQNHGWRDUHDVL]HDQGWRRZQPDVV7KH\YLVXDOLVHWKH
UHDOVSDFHVWUXFWXUHVLGHE\VLGHFRPSOHPHQWLQJHDFKRWKHU
%\ GLYLGLQJ WKH SRWHQWLDO PRGHOV LQWR SDUWV WKH DERYH
GHVFULEHGVSDWLDOVWUXFWXUDOLGHDVWKDWDUHSUHVHQWLQWKHVSDFH
DWWKHVDPHWLPHFDQEHVWDQGDUGLVHG

 
 
5HVXOWRIELGLPHQVLRQDODQDO\VLV

5HVXOWVDW1876OHYHO

2XUDQDO\VLVFDQEHFDUULHGRXWDWWKH1876DQGOHYHOV
7KH FRPSDULVRQ RI WKH UHVXOWVZLWK WKRVH RI ELGLPHQVLRQDO
UHJUHVVLRQFDQEHIRXQGLQ7DEOH

7DEOH%LGLPHQVLRQDOUHJUHVVLRQEHWZHHQJUDYLWDWLRQDODQGJHRJUDSKLFDOVSDFHV
/HYHO U Į Į ȕ ȕ
1876     
1876     
1876     

/HYHO Ɏ Ĭ 667 665 66(
1876     
1876     
1876     

6RXUFHRZQFDOFXODWLRQ

)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876VRXUFHRZQFRPSLODWLRQ

 
$VWKHUHVXOWVVKRZWKHORZHUWKHOHYHOWKDWLVXVHGIRU
WKH DQDO\VLV WKH VPDOOHU WKH GHYLDWLRQ RI WKH JUDYLWDWLRQDO
SRLQW IRUP LV IURP WKHRULJLQDOVWUXFWXUH7KLV LVSURYHQE\
WKHFRUUHODWLRQDQGE\WKHVXPRIVTXDUHGGHYLDWLRQVDQGWKHLU
FRPSRQHQWV %HFDXVH RI WKH PDVV GLIIHUHQFHV DPRQJ WKH
UHJLRQVWKHDQDO\VLVFDUULHGRXWDWGLIIHUHQWWHUULWRULDOOHYHOV
VKRZVUHVXOWVWKDWDUHGLIIHUHQWLQWKHLUQDWXUHHYHQLIWKH\DUH
VLPLODULQPDQ\DVSHFWVRIWKHLUEDVLFVWUXFWXUH7KDWLVZK\
ZHGHFLGHGWRFDUU\RXWWKHDQDO\VLVDWHDFKWHUULWRULDOOHYHOLQ
RUGHUWRH[DPLQHWKHGLIIHUHQWOHYHOVRIWKHVSDWLDOVWUXFWXUH
:H YLVXDOLVHG RXU UHVXOWV DQG ZH GUHZ WKH IROORZLQJ
FRQFOXVLRQV 7KH DQDO\VLV FDUULHG RXW DW WKH1876  OHYHO
FRQWDLQVRQO\ WKHPRVWJHQHUDO UHODWLRQV)LJXUH7KHVH
JHQHUDO UHODWLRQVKRZHYHU DUHQRW VXIILFLHQW WRFDUU\RXWD
GHHSHU DQDO\VLV RI WKH VSDWLDO VWUXFWXUH 7KDW LV ZK\ LW LV
QHFHVVDU\WRJRRQWRWKH1876OHYHO,QWKLVFDVHDVVKRZQ
LQ)LJXUHUHJLRQDOFRQFHQWUDWLRQVFDQXQDPELJXRXVO\EH
VHHQDQGZHFRQVLGHUWKHVHWREHWKHFRUHUHJLRQV:KHQWKH
DQDO\VLVLVFDUULHGRXWDWWKH1876OHYHOD³ORZHU´OHYHORI
VSDWLDOLW\ FDQ EH PRGHOOHG ,Q WKLV FDVH QRW WKH PRVW
LPSRUWDQW PDFUR OHYHO VWUXFWXUHV WKH EDVLF FRUH SHULSKHU\
UHODWLRQV EXW WKHPH]]R OHYHO HOHPHQWV WKH GHHSHU VSDWLDO
UHODWLRQVFDQEHUHYHDOHG,WLVQRWSRVVLEOHWRSXEOLVKKHUHWKH
PDS LQGLFDWLQJWKHGHHSHU UHODWLRQVRI WKH UHJLRQVKHUHZH
RQO\ VXPPDULVH WKH PRVW LPSRUWDQW FRQFOXVLRQV UHJDUGLQJ
WKHVHGHHSHUUHODWLRQV



 
&RPSDULVRQRIWKHJUDYLW\PHWKRGVDW1876OHYHO

2XU DQDO\VLV LV FDUULHG RXW DW WKH 1876  OHYHO 7KH
FRPSDULVRQ RI WKH UHVXOWV EHWZHHQ UHDO DQG PRGLILHG
FRRUGLQDWHVZLWK WKRVHRIELGLPHQVLRQDO UHJUHVVLRQFDQEH
IRXQGLQ7DEOH


7DEOH%LGLPHQVLRQDOUHJUHVVLRQEHWZHHQJUDYLWDWLRQDO
DQGJHRJUDSKLFDOVSDFHV
0HWKRGV U Į Į ȕ ȕ
VWPHWKRG     
QGPHWKRG     

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VW
PHWKRG
    
QG
PHWKRG
    
6RXUFHRZQFDOFXODWLRQ

$VVKRZQLQ7DEOHWKHGLIIHUHQFHEHWZHHQWKHWZRPHWKRGV
LV QRW VLJQLILFDQW DQGZLWK VRPH UHVWULFWLRQV WKH UHVXOWV RI
YLVXDOL]DWLRQ DUH FRQVLGHUHG LQGHSHQGHQW RI SURMHFWLRQ ,Q
FDVH RI WKH ILUVWPHWKRG WKH UHODWLRQVKLS LV FORVHU EHWZHHQ
JUDYLW\DQGWKHJHRJUDSKLFDOFRRUGLQDWHV7KHUHDVRQLVWKDW
LQILUVWFDVHLVVPDOOHUWKHYDOXHRIWKHKRUL]RQWDODQGYHUWLFDO
GLVSODFHPHQWDQGWKHUDQJHGLIIHUHQFHDQGWKHURWDWLRQDQJOH
WRR$VDUHVXOWRIFRXUVHWKHGLIIHUHQFHVRIVXPRIVTXDUHV
DUHVLJQLILFDQWO\VPDOOHU
 

)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876VWPHWKRGVRXUFHRZQFRPSLODWLRQ

$VVKRZQLQ)LJXUHUHJLRQDOFRQFHQWUDWLRQVFDQEHVHHQ
XQDPELJXRXVO\DQGZHFRQVLGHUWKHPWREHWKHFRUHUHJLRQV
%DVHGRQWKHDQDO\VLVFDUULHGRXWDWWKH1876OHYHO ILYH
JUDYLWDWLRQDO FHQWUHV VOLJKWO\ UHODWHG WR HDFK RWKHU FDQ EH
IRXQG LQ WKH (XURSHDQ VSDFH*UDYLWDWLRQDO FHQWUHV DUH WKH
UHJLRQV WKDW DWWUDFW RWKHU UHJLRQV DQG WKH JUDYLWDWLRQDO
PRYHPHQWLVWRZDUGWKHP7KHVHWKUHHFHQWUHVRUFRUHVDUH
 WKH UHJLRQ LQFOXGLQJ6ZLW]HUODQG1RUWKHUQ ,WDO\DQG WKH
)UHQFK UHJLRQV QHLJKERXULQJ 6ZLW]HUODQG  WKH UHJLRQ
LQFOXGLQJ WKH%HQHOX[FRXQWULHV3DULVDQG LW¶V VXUURXQGLQJ
DQGPRVWRIWKHUHJLRQVRI(QJODQGWKHUHJLRQLQFOXGLQJ
%HUOLQDQGWKH%UDQGHQEXUJWKHUHJLRQLQFOXGLQJ&HQWUDO
,WDO\ DQG  WKH UHJLRQ LQFOXGLQJ /DQJXHGRF5RXVVLOORQ
0LGL3\UpQpHVDQG&DWDORQLD0DLQO\WKHVHFRUHDUHDVKDYH
DQHIIHFWRQWKHUHJLRQVRIWKHH[DPLQHGDUHD
 
:HILQGWKDWWKHNH\HOHPHQWRIWKHHFRQRPLFVSDWLDOVWUXFWXUH
RI(XURSHLVWKHVWUXFWXUHUHIOHFWHGE\WKH%OXH%DQDQDDQG
WKH*HUPDQ+XPSWKHRU\

7KHLVVXHRIGLVWDQFH

:HSUHVHQWHGDYDULHW\RIGLVWDQFHDSSURDFKLQRXUPRGHOV
7KLV LV RI FRXUVH D FRPPRQ SUDFWLFH LQ VRFLDO VFLHQFH
VWXGLHV HYHQ LI WKH RULJLQDO SK\VLFDO DQDORJ\ LV VOLJKWO\
GLIIHUHQWEHFDXVHWKHUHWKHQXPEHULVDSSOLHGDVH[SRQHQW
ZKDWLVWKHODZRISK\VLFVWKHYDOXHLVQRWRU
2XUPRGHOVDUHQRWH[DFWO\JUDYLWDWLRQDOPRGHOVEXWEDVHG
RQ JUDYLWDWLRQDO DQDORJ\ 7KDW¶V ZK\ ZH FDOFXODWHG WKH
H[SRQHQWVWDNLQJLQWRDFFRXQWLQRUGHUGLVWDQFHGHSHQGHQFH
WR LQYHVWLJDWH WKH UROH RI PDVV DQG WKH GLVWDQFH RQ WKH
(XURSHDQJUDYLWDWLRQDOILHOG
$V 7DPiV 'XVHN  UHPDUNHG LQ WKH ZRUN RI
JUDYLWDWLRQDO PRGHOV ³7KH LQWHQVLW\ RI WKH UHODWLRQVKLS
DPRQJ WKH DUHD ZLOO EH GLVWDQFHVHQVLWLYH DV WKH GLVWDQFH
SRZHULQFUHDVHVSDUDOOHOWRWKHPDVVHVJUDGXDOO\GHFUHDVLQJ
LPSRUWDQFH
 
 
7DEOH7KHFRUUHODWLRQFRHIILFLHQWVLQWKHWZRPHWKRGV
WDNLQJLQWRDFFRXQWGLIIHUHQWH[SRQHQWV
F VWPHWKRG QGPHWKRG
  
  
  
  
  
  
  
6RXUFHRZQFDOFXODWLRQ

7KHFYDOXHVFRPHIURPIRUPXOD7KHUHDUHGLIILFXOWWR
UHFRQFLOHWKHFRQVWDQWVYDOXHVRIF F DQGF ZLWK
WKHWUDGLWLRQDOFRQFHSWLRQVRIVSDWLDOLPDJLQDWLYHEXWLQDQ\
FDVHZHVHHWKDWZKHQFYDOXHVLQFUHDVHWKHIRUFHVRILPSDFW
DUHD LV UHGXFHG7KLVHQWDLOV WKHFRQYHUJHQFHRIFRUUHODWLRQ
FRHIILFLHQWV
$QDO\VLVZLWKGLIIHUHQWLQGLFDWRUVDW1876OHYHO

7KH IROORZLQJ WHVWVZHUHFRQGXFWHGZLWKRWKHUYDULDEOHVDV
ZHOO2XUDQDO\VLVFDQEHFDUULHGRXWDWWKH1876OHYHO7KH
FRPSDULVRQ RI WKH UHVXOWV EHWZHHQ UHDO DQG PRGLILHG
FRRUGLQDWHVZLWK WKRVHRIELGLPHQVLRQDO UHJUHVVLRQFDQEH
IRXQGLQ7DEOH

 
 
7DEOH%LGLPHQVLRQDOUHJUHVVLRQEHWZHHQJUDYLWDWLRQDODQG
JHRJUDSKLFDOVSDFHV
,QGLFDWRU U Į Į ȕ ȕ
3RSXODWLRQ     
(PSOR\PHQW     
*'3     

Ɏ Ĭ 667 665 66(
    
    
    
6RXUFHRZQFDOFXODWLRQ

7KHUH LVQR VLJQLILFDQWGLIIHUHQFH LQ WKHJUDYLWDWLRQDO VKLIWV
FUHDWHG XVLQJ WKH GLIIHUHQW YDULDEOHVZKLFK LV LQGLFDWHG E\
WKH HTXDOO\ KLJK YDOXHV RI WKH WZRGLPHQVLRQDO FRUUHODWLRQ
U,WVKLJKHVWYDOXHFDQEHRQHZKLFKLVUHDFKHGZKHQWKH
H[DFWFRRUGLQDWHVRIWKHSRLQWVFRLQFLGHZLWKHDFKRWKHUDVD
UHVXOWRIPRWLRQURWDWLRQDQGUHVFDOLQJ7KHPLQLPDOYDOXH
RIFRUUHODWLRQLV]HURZKLFKPHDQVWKDWHDFKSRLQWRIDSRLQW
SDWWHUQKDV WKHVDPHFRRUGLQDWH ,QRXUFDVH WKHGLIIHUHQFH
EHWZHHQ WKH JHRJUDSKLFDO DQG JUDYLWDWLRQDO FRRUGLQDWHV LV
PLQLPDOĮUHIHUVWRWKHH[WHQWRIWKHKRUL]RQWDOVKLIWZKLOH
ĮGHILQHVWKHH[WHQWRIWKHYHUWLFDOVKLIW7KHKRUL]RQWDOVKLIW
LVWKHKLJKHVW LQWKHFDVHRI*'3ZKLOHWKHYHUWLFDOVKLIWLV
WKHKLJKHVWLQWKHFDVHRIWKHFDOFXODWLRQXVLQJWKHSRSXODWLRQ
ȕDQGȕDUHXVHGWRGHWHUPLQHWKHVFDOHGLIIHUHQFHɎDQG
WKHURWDWLRQDQJOHĬ,QRXUDQDO\VLVDGLIIHUHQFHFRXOGRQO\
EHIRXQGLQWKHURWDWLRQDQJOH,IĬ WKH;<FRRUGLQDWH
V\VWHPGRHVQRWQHHGWREHURWDWHG,ILWLVHTXDOWR]HURWKLV
PHDQVDFORFNZLVHURWDWLRQ,WLVDOVRWKHFDVHLQRXUDQDO\VLV
WKDWURWDWLRQ LVDELWKLJKHU IRU*'3WKDQ IRU WKH WZRRWKHU
YDULDEOHV7KHRUHWLFDOO\ GHFRPSRVLWLRQ RI WKH WRWDO VXPRI
 
VTXDUHVLVFDUULHGRXWLQWKHVDPHZD\DVIRUDXQLYDULDWHFDVH
DQG DOVR WKH QRWDWLRQV DUH WKH VDPH 667 WRWDO VXP RI
VTXDUHV 665 VXP RI VTXDUHV GXH WR UHJUHVVLRQ 66(
H[SODLQHGVXPRIVTXDUHVRIHUURUVUHVLGXDOV
/HW¶VVHHWKHUHVXOWVRIELGLPHQVLRQDODQDO\VLV7KHDUURZV
LQ)LJXUHVKRZWKHGLUHFWLRQRIPRYHPHQWDQGWKHJULG
FRORXUUHIHUVWRWKHQDWXUHRIWKHGLVWRUWLRQ
7KH YLVXDOLVHG DQDO\VLV RI WKH ELGLPHQVLRQDO DQDO\VLV
ZLWK WKUHH YDULDEOHV KDV VOLJKWO\ GLIIHUHQW UHVXOWV $QDO\VLV
XVLQJ WKH SRSXODWLRQ FOHDUO\ KLJKOLJKWV WKH PRVW LPSRUWDQW
DFWRUVRIWKH(XURSHDQGHPRJUDSKLFVSDFHVWUXFWXUHDQGWKH
PRVWSRSXODWHGGHFLVLYHO\XUEDQDUHDV)LJXUH$VIRUWKH
QXPEHURIWKHHPSOR\HGWKHVSDWLDOSLFWXUHLVTXLWHVLPLODU
)LJXUH'HYLDWLRQVLQWKLVDVSHFWDUHVOLJKWO\VPDOOHUDQG
WKH H[WHQW RI FRQFHQWUDWLRQ LV VOLJKWO\ PRUH PRGHVW $V D
UHVXOW RI WKH FDOFXODWLRQ XVLQJ *'3 WKH QXPEHU RI QRGHV
GHFUHDVHVVLJQLILFDQWO\)LJXUH,QWKHPDSZLWKFRQWRXU
OLQHVWKHUHJLRQVUHODWHGWRWKHVRFDOOHG%OXH%DQDQDVSDFH
VWUXFWXUH ± WKH IRUPHUO\ GHVFULEHG HFRQRPLF HQJLQH RI WKH
(XURSHDQ8QLRQ±HPHUJHXQDPELJXRXVO\:LWKLQWKLVDUHD
WZRFHQWUHVFDQEHLGHQWLILHG2QWKHRQHKDQGWKHUHJLRQVRI
6RXWK(QJODQGWKH%HQHOX[VWDWHVDQG1RUWK)UDQFHPDNHXS
WKHPRVWLPSRUWDQWQRGHZKLOHLQWKHFDVHRIWKHUHJLRQVRI
1RUWK ,WDO\DQG6RXWK*HUPDQ\ DQG WKH UHODWHG UHJLRQVRI
6ZLW]HUODQGDFHQWUDOSRVLWLRQH[LVWVEXWWRDORZHUH[WHQW
7KLVDUHDHPHUJHVDOVRDVDUHVXOWRIWKHFDOFXODWLRQVFDUULHG
RXWZLWKWKHWZRRWKHUYDULDEOHV,QWKRVHFDVHVRWKHUDUHDV
DUHOLQNHGWRLW

 

)LJXUH'LUHFWLRQVRIVNHZQHVVRIWKHJUDYLWDWLRQDO
VSDFHFRPSDUHGWRWKHJHRJUDSKLFVSDFHLQWKHFDVHRI
(XURSHDQ1876UHJLRQVPDVVIDFWRUSRSXODWLRQ
VRXUFHRZQFRPSLODWLRQ

)LJXUH 'LUHFWLRQV RI VNHZQHVV RI WKH JUDYLWDWLRQDO
VSDFH FRPSDUHG WR WKH JHRJUDSKLF VSDFH LQ WKH FDVH RI
(XURSHDQ 1876 UHJLRQV PDVV IDFWRU QXPEHU RI WKH
HPSOR\HGVRXUFHRZQFRPSLODWLRQ
 

)LJXUH 'LUHFWLRQV RI VNHZQHVV RI WKH JUDYLWDWLRQDO
VSDFH FRPSDUHG WR WKH JHRJUDSKLF VSDFH LQ WKH FDVH RI
(XURSHDQ1876UHJLRQVPDVVIDFWRU*'3VRXUFHRZQ
FRPSLODWLRQ

5HVXOWVDW1876OHYHO

 2QH RI WKH PRVW LPSRUWDQW FKDUDFWHULVWLFV RI WKH VSDWLDO
VWUXFWXUHV WKDW FDQEH VHHQDVD UHVXOWRI WKH1876 OHYHO
DQDO\VLVLVWKDWWKHLPSRUWDQFHRIVWDWHERUGHUVLVUDWKHUKLJK
HYHQWKRXJKWKHPHWKRGGRHVQRW WDNHERUGHUV LQWRDFFRXQW
)LJXUH

 

)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876VRXUFHRZQFRPSLODWLRQ



)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876%ULWLVK,VOHVVRXUFHRZQFRPSLODWLRQ

 

)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
18761RUWKHUQ(XURSHVRXUFHRZQFRPSLODWLRQ


)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876(DVWHUQ&HQWUDO(XURSHVRXUFHRZQ
FRPSLODWLRQ

 

)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876,9:HVWHUQ&HQWUDO(XURSHVRXUFHRZQ
FRPSLODWLRQ



)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876)UDQFHVRXUFHRZQFRPSLODWLRQ
 

)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
18766SDLQ3RUWXJDOVRXUFHRZQFRPSLODWLRQ


)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876,WDO\&URDWLD6ZLW]HUODQGVRXUFHRZQ
FRPSLODWLRQ

 

)LJXUH'LUHFWLRQVRIWKHGLVWRUWLRQRIJUDYLWDWLRQDOVSDFH
FRPSDUHGWRJHRJUDSKLFDOVSDFHIRUWKH(XURSHDQUHJLRQV
1876+XQJDU\*UHHFH&URDWLD5RPDQLD%XOJDULD
0DFHGRQLD&\SUXVVRXUFHRZQFRPSLODWLRQ

7KHPDLQIDXOWOLQHVRIWKHJUDYLWDWLRQDOVSDFHZKHUHWKH
JUDYLWDWLRQDO VKLIWV RI WKH QHLJKERXULQJ UHJLRQV DUH RI
RSSRVLWHGLUHFWLRQVZHUHLGHQWLILHGDV
 VHDV DV LPSRUWDQW VWUXFWXUDO IDXOW OLQHV WKH$GULDWLFDQG
7\UUKHQLDQ6HDDQG/D0DQFKH&KDQQHO
WKHD[LVGLYLGLQJ6ZHGHQLQWRWZRSDUWV
FLWLHVWKDWHPHUJLQJIURPWKHLUHQYLURQPHQWEUHDNWKHEDVLF
VSDWLDOGLUHFWLRQV0DGULG%DUFHORQD
WKHD[LVGLYLGLQJ)UDQFHLQWRWZRSDUWV

7KHPRVWLPSRUWDQWFHQWUHVRIJUDYLWDWLRQDOVSDFHZKHUH
WKH JUDYLWDWLRQDO PRYHPHQW RI WKH QHLJKERXULQJ UHJLRQV
FRQYHUJHVWRWKHVDPHGLUHFWLRQDUH
 
WKH)UHQFK6ZLVVDQG*HUPDQERUGHUDUHD
WKH'XWFK*HUPDQERUGHUDUHD
WKH'DQLVK6ZHGLVKERUGHUDUHD


$QDO\VLVRIWKHZKROHRI(XURSH

,QWKHDQDO\VLVRIWKHHQWLUHRI(XURSHWKHSRSXODWLRQZDVRQO\
DYDLODEOH LQGLFDWRU7KHSRSXODWLRQRIWKH(XURSHDQUHJLRQV
URVHE\ QHDUO\  IURPPLOOLRQ LQ  WRQHDUO\
PLOOLRQ LQ,IZHDQDO\]HWKHUHVXOWVRIRXUSRSXODWLRQ
FKDQJHUHODWHGJUDYLWDWLRQDOPRGHOUHIHUHQFHSHULRG
WKHQWKHPRVWLPSRUWDQWJUDYLWDWLRQDOQRGHVDUHLQWKH
VRXWKHUQ SDUW RI 6ZHGHQ DQG LQ ,WDO\ LQ WKH DUHD RI WKH
125'(67PHJDUHJLRQ)LJXUH)XUWKHUJUDYLWDWLRQDO
FHQWUHV PD\ EH LGHQWLILHG LQ WKH VXFFHVVRU VWDWHV RI
<XJRVODYLD $OEDQLD 3VNRY 2EODVW DQG LQ RQH SDUW RI WKH
6SDQLVK DQG 7XUNLVK UHJLRQV 7KH UHJLRQV DIIHFWHG E\
SRSXODWLRQGHFOLQHZHUHPDUNHGUHG7KHVLJQLILFDQWSDUWRI
&HQWUDODQG(DVWHUQ(XURSHZDVFRORXUHGUHG
 
 


)LJXUH&KDQJHVLQWKHJUDYLW\ILHOGEDVHGRQSRSXODWLRQ
ILJXUHVLQ(XURSH±VRXUFHRZQFRPSLODWLRQ
 
 
5HVXOWRI/RFDO0RUDQ,



)LJXUH)LJXUHRI/RFDO0RUDQ,VRXUFHRZQ
FRPSLODWLRQ
'XHWRWKHPRGLILDEOHDUHDOXQLWSUREOHP2SHQVKDZ
LWZDV LPSRUWDQWWKDWWKHFOXVWHUVGHPDUFDWLRQVQRWRQO\WKH
OHYHORIGHYHORSPHQWWKDWLVSHUFDSLWDLQFRPHQRWHEXWWKH
RQHV WKDW FDQ EH REVHUYHG LQ *'3 LQ WKDW WKH SHU FDSLWD
DPRXQW RI SRSXODWLRQ VL]H UHJLRQV 7KXV ZH FDQ KDQGOH
GLIIHUHQWVL]HGUHJLRQDOGLIIHUHQFHVDQGZHFDQVKRZZLWKLQ
WKH(XURSHDQVSDWLDOVWUXFWXUHRI WKHPRVWGHYHORSHG]RQHV
RQLWZKLFKLQFOXGHVWKH+LJK+LJKFOXVWHU7KHFDOFXODWLRQV
IRUWKLVZHUHSHUIRUPHGXVLQJWKHVRIWZDUH*HR'DZLWKKHOS
RI/,6$ZLWKPHWKRGUDWHV
7KH UHVXOWV LQ PDQ\ UHVSHFWV LGHQWLFDO ZLWK WKH SUHYLRXVO\
QRWHGEXW LW FDQDOVRGLIIHU VOLJKWO\7KLVPRGHO UHIOHFW WKH
 
UHVXOWVRIWKH6XQEHOW]RQHWKH*HUPDQKXPSDQGWKH%OXH
%DQDQD7KHGLIIHUHQFHWKDWERWK,OHGH)UDQFHDQGWKH&HQWUH
DQG8SSHU1RUPDQG\ DQG 3D\V GH OD /RLUH LV DOVR UDQNHG
DPRQJWKHPRVWIDYRUHGUHJLRQV7KHVHUHJLRQVRQO\RQWKH
(XURSHDQ %XQFK RI JUDSHV PRGHO FRQVLGHUHG FHQWUDOO\
ORFDWHGEXWWKLVVWXG\GRQRWDQDO\]HPRUHHOHPHQWVRIWKLV
PRGHO

$QDO\VLVRIWKHFKDQJLQJVSDWLDOVWUXFWXUH

,Q WKH IROORZLQJ VHFWLRQ ZH WU\ WR WDNH LQWR DFFRXQW WKH
FKDQJHRIWKHVWUXFWXUH7RGRVRWKHJUDYLW\FDOFXODWLRQVDUH
SHUIRUPHGIRUDQG,QRUGHUWRPHDVXUHFKDQJHV
ZHFRPSDUHDQGDQDO\VHWKHWZRJUDYLW\VHWVRISRLQWV
DQG7KHWZRGLPHQVLRQDOUHJUHVVLRQFDOFXODWLRQVDUH
VKRZQLQ7DEOHVDQG
'HVSLWHWKHIDFWWKDWWKHVSDWLDOVWUXFWXUDOFKDQJHVWDNHSODFH
RYHUDGHFDGHRUORQJHUWLPHLWZDVQRWSRVVLEOHWRWDNHLQWR
DFFRXQW WKH JUHDWHU WLPH LQWHUYDO 7KH UHDVRQ IRU WKLV ZDV
EDVLFDOO\WKHUHFHQWFKDQJHVRI1876V\VWHPZKLFKPDNHV
LWDVXLWDEOHGDWDZHUHDYDLODEOHRQO\EHWZHHQDQG
 
 
7DEOH%LGLPHQVLRQDOUHJUHVVLRQEHWZHHQJUDYLWDWLRQDODQG
JHRJUDSKLFDOVSDFHV

<HDUV U Į Į ȕ ȕ
     
     

<HDUV Ɏ Ĭ 667 665 66(
     
     
6RXUFHRZQFDOFXODWLRQ
7DEOH  %LGLPHQVLRQDO UHJUHVVLRQ EHWZHHQ JUDYLWDWLRQDO
VSDFHV
<HDUV U Į Į ȕ ȕ
     

<HDUV Ɏ Ĭ 667 665 66(
     
6RXUFHRZQFDOFXODWLRQ

2XUUHVXOWVVKRZWKDWWKHUH LVDVWURQJUHODWLRQVKLSEHWZHHQ
WKH WZR SRLQW V\VWHPV WKH WUDQVIRUPHG YHUVLRQ IURP WKH
RULJLQDOSRLQWSLOHFDQEHREWDLQHGZLWKRXWXVLQJURWDWLRQĬ
 1RHVVHQWLDOUDWLRGLIIHUHQFHEHWZHHQWKHWZRVKDSHVLV
REVHUYHG

$VZHFDQVHHLQWKHH[DPLQDWHGWLPHLQWHUYDOKDVQRWEHHQ
D PDUNHG FKDQJH LQ WKH VSDWLDO VWUXFWXUH RI WKH (XURSH
'HVSLWH WKLV LW LV ZRUWK H[DPLQLQJ WKH FKDQJH LQ GHWDLO
 
EHWZHHQ  DQG  EHFDXVH GXULQJ WKLV SHULRG WKH
FKDQJHV PD\ FU\VWDOOL]H RXW WKH HVVHQWLDO HOHPHQWV RI WKH
VSDWLDOVWUXFWXUHPRGLILFDWLRQ,QWHUPRIFKDQJHIURP
WRJUDYLW\FHQWUHVDUHVKRZQRQWKHPDSLQGLFDWHGE\
VKDGHGHOOLSVHV)LJXUH7KH\VKRZDFUXFLDOSDUWRIWKH
HFRQRPLF SRWHQWLDO RI ELJ FLWLHV 6XFK KXEV DUH WKH
VXUURXQGLQJVRI5RPH0DUVHLOOH=XULFK0DGULG7RXORXVH
%UXVVHOV *|WHERUJ 3UDKD&KHPQLW] HWF $ JUDYLW\
µEUHDNOLQH¶ FDQ EH VHHQ LQ *HUPDQ\ DURXQG %HUOLQ DQG LQ
FHQWUDO)UDQFH
,QJHQHUDOWKHFKDQJHZDVQRWIXQGDPHQWDOLQWKHH[DPLQHG
SHULRGEXWUDWKHUIRFXVHGRQRQO\DIHZDUHDV7KHVHDUHDVDUH
SDUWV RI WKH %XQFK RI *UDSHV ILHOGV ZKLFK PD\ VKRZ WKH
LQFUHDVLQJ LPSRUWDQFH RI WKLV WKHRU\ +RZHYHU WKHUH DUH
IHZHUQRGHVRUµJUDSHV¶WKDQWKHPRGHOSUHGLFWV
$V IDU DV WKH DQDO\VLV RI FKDQJH LV FRQVLGHUHG WKH FORVHVW
FRQQHFWLRQ LV WR WKH 5HG 2FWRSXV PRGHO EHFDXVH PRVW
JUDYLW\QRGHVZHUHGLUHFWO\DIIHFWHGE\WKHRFWRSXVDUPV7KH
DQDO\VLVFRQILUPVWKHIDYRXUDEOHSRVLWLRQRIFHUWDLQUHJLRQV
HJWKH6XQEHOW]RQHWKH%OXH%DQDQD2XUUHVXOWVFRQILUP
RQO\SDUWO\WKHH[LVWHQFHRIWKH&HQWUDO(XURSHDQ%RRPHUDQJ
*RU]HODN  HVSHFLDOO\ DV WKH DXWKRU SRLQWHG RXW WKDW
GHYHORSPHQWRIWKH%HUOLQDQGLW¶VFDWFKPHQWDUHDDEUDQFK
RIWKLVIRUPDWLRQFDQRFFXU

 

)LJXUH7KHUHVXOWVRIWKH*UDYLW\PHWKRGDW1876
OHYHOVRXUFHRZQFRPSLODWLRQ

 
 
&RPSDULVRQRIWKHDSSOLHGPHWKRGVVXPPDU\

7KHPHWKRGV DSSOLHG LQ WKLV VWXG\ XVHG WKH VDPH GDWD DQG
\LHOGHG GLIIHUHQW UHVXOWV 7KH FRPSDULVRQ RI WKH UHVXOWV
PHWKRGRORJLFDOO\ LV UHODWLYHO\ GLIILFXOW 'HILQLQJ WKH FRUH
UHJLRQV LV HDVLHVW XVLQJ WKH JUDYLW\ DQDO\VLV SURYLGHG WKDW
WKHVHDUHWKHUHJLRQVWKDWKDYHFRQYHUJLQJVSDWLDOPRYHPHQWV
DQG WKDW FDQ EH FRQVLGHUHG WKH PDLQ JUDYLWDWLRQDO FHQWUHV
7KHVHUHJLRQVDUHVKRZQLQSXUSOHLQ)LJXUH,QFDVHRIWKH
PRYLQJDYHUDJHDQGWKHSRWHQWLDOPHWKRGWKHVLWXDWLRQLVDELW
KDUGHU ,Q WKHVH FDVHV EDVHG RQ RXU GDWD WKH UHJLRQV
EHORQJLQJ WR WKH XSSHU TXDUWHU RI WKH GDWD VHULHV ZHUH
FRQVLGHUHG FRUH DUHDV ,Q FDVH RI WKH /RFDO 0RUDQ , WKH
UHJLRQVEHORQJLQJWRWKH+LJK+LJKFOXVWHUZHUHFRQVLGHUHG
DVFRUHDUHD7KHYLVXDOLVHGFRPSDULVRQEDVHGRQWKLVFDQEH
VHHQLQ)LJXUH
:HFDQFRQFOXGHWKDW WKHUHDUHFRUHUHJLRQVEDVHGRQHDFK
PHWKRGWKDWDUHQRWFRQVLGHUHGFRUHUHJLRQVRQWKHEDVLVRI
WKHRWKHUPHWKRGV,QWKHFDVHRIWKHPRYLQJDYHUDJHWKHVH
DUHWKH1RUWKHUQ(XURSHDQUHJLRQVLQWKHFDVHRIWKHSRWHQWLDO
PHWKRGLWLV%HUOLQLQWKHFDVHRIWKHJUDYLWDWLRQDOPHWKRG
WKHVH DUH WKH UHJLRQV RI'HQPDUN DQG WKH VRXWKHUQ SDUW RI
6ZHGHQZKLOH LQ WKH FDVH RI /RFDO0RUDQ , WKHVH DUH WKH
UHJLRQVRI(DVW*HUPDQ\7KHLQWHUVHFWLRQRIWKHIRXUPRGHOV
KRZHYHU FDQ EH VHHQZKLFK GHILQLWHO\ YHULILHV WKH EDQDQD
VKDSH7KH(XURSHDQFRUHDUHDEDVHGRQRXUDQDO\VLV VWLOO
KDV WKHEDQDQDVKDSH OLNHRWKHUDXWKRUVFRQFOXGHGEXW WKH
GLIIHUHQWDQDO\VHVKLJKOLJKW WKHH[LVWHQFHRI UHODWHG UHJLRQV
WKDW DUHPRYLQJ WR FDWFK XS )XUWKHUPRUH RQH RI WKHPRVW
 
LPSRUWDQW UHVXOWV RI RXU UHVHDUFK LV WKDW WKH VWURQJHVW
GHWHUPLQLQJ HOHPHQW RI WKH VSDWLDO VWUXFWXUH LV WKH VSDWLDO
SRVLWLRQ FRPSRQHQW REWDLQHG IURP WKH VHSDUDWLRQ RI WKH
SRWHQWLDOZKLFKH[SUHVVHVWKHEDVLFFRUH±SHULSKHU\UHODWLRQV
7KH RWKHU FRPSRQHQWV FDQ RQO\ VOLJKWO\ PRGLI\ LWV HIIHFW
WKHUHIRUH WKH EDVLF VSDWLDO UHODWLRQV FDQ RQO\ EH LPSURYHG
VOLJKWO\E\GHYHORSPHQWWRROV



)LJXUH&RPSDULVRQRIWKHUHVXOWVRIWKHIRXUPHWKRGVDW
1876OHYHOVRXUFHRZQFRPSLODWLRQ



$FNQRZOHGJHPHQW
Ä7KHGHVFULEHGZRUNZDVFDUULHGRXWDVSDUWRI WKH7È023%
.219 SURMHFW LQ WKH IUDPHZRUN RI WKH 1HZ
+XQJDULDQ 'HYHORSPHQW 3ODQ 7KH UHDOL]DWLRQ RI WKLV SURMHFW LV
VXSSRUWHGE\WKH(XURSHDQ8QLRQFRILQDQFHGE\WKH(XURSHDQ6RFLDO
)XQG´
7KLVZRUNZDVVXSSRUWHGE\WKH-iQRV%RO\DL5HVHDUFK6FKRODUVKLSRI
WKH+XQJDULDQ$FDGHP\RI6FLHQFHV
 
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